Ventral medullary chemoreceptor inputs to neurons within the nucleus ambiguus.
1. The neural mechanisms by which neurons within the nucleus ambiguus respond to chemoreceptor stimuli applied to the ventral medullary surface (VMS) were investigated by determining the effect of low pH on the membrane potential and synaptic activity of these neurons in vitro. 2. Small reductions in pH evoked an indirect membrane depolarization and/or an increase in excitatory synaptic activity in the majority of neurons. A direct membrane hyperpolarization was observed in the remaining neurons. 3. Acetylcholine evoked a direct nicotinic receptor-mediated membrane depolarization in these neurons. In addition, 37% of neurons received muscarinic synaptic input that originated from neurons located near the VMS. 4. Low-pH artificial cerebrospinal fluid (aCSF) potentiated the cholinergic component of the excitatory post-synaptic potential (EPSP) evoked from near the VMS. Both this EPSP and the spontaneous EPSP evoked by low-pH aCSF could be blocked by atropine. 5. It is concluded that at least two different mechanisms exist to transmit chemoreceptive information from the VMS to neurons within the nucleus ambiguus. In the majority of neurons, an indirect excitatory response is observed that is due, in part, to activation of a polysynaptic cholinergic pathway originating near the VMS. In the remaining neurons, low pH evokes a hyperpolarization that is due to a direct action of the dendrites of the neurons themselves that project near to the VMS.